NMDA receptors are involved in upstream of the spinal JNK activation in morphine antinociceptive tolerance.
N-methyl-d-aspartate (NMDA) receptors and c-Jun N-terminal kinase (JNK) have been shown to be involved in morphine antinociceptive tolerance. However, whether chronic morphine-induced activation of the spinal JNK is NMDA receptor-dependent is unknown. The present study investigated the link between the spinal NMDA receptor NR2B subunit and the JNK activation during morphine antinociceptive tolerance in rats. Our results showed that chronic morphine treatment induced upregulation of the NR2B expression and activation of JNK in the spinal cord. Moreover, the increased NR2B-immunoreactivity (IR) and phosphorylated JNK-IR were observed mainly at the superficial dorsal horn laminae of the spinal cord; the spinal p-JNK was mainly expressed in astrocytes and NR2B in neurons. SP600125, a selective inhibitor of JNK, significantly attenuated morphine tolerance. MK-801, a noncompetitive NMDA receptor antagonist, not only suppressed morphine antinociceptive tolerance and the increase in NR2B, but also reduced the spinal JNK activation induced by chronic morphine treatment. These findings demonstrated for the first time that NMDA receptor-dependent activation of the spinal JNK contributes to morphine antinociceptive tolerance and that MK-801 attenuates morphine tolerance partly due to its inhibition on the spinal JNK activation.